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CLAIMS 
[Claim(s)] 

[Claim 1] After heat-treating the powder which makes an oxide superconductor the main 
ingredients, cover with a metal sheath, and after giving **** processing and rolling processing, 
are the manufacture method of the oxide superconductivity wire rod heat-treated further, and it 
sets at the process of said **** processing. The manufacture method of the oxide 
superconductivity wire rod characterized by heat-treating at the temperature of 550 degrees C 
- 760 degrees C among decompression atmosphere. 

[Claim 2] It covers with a metal sheath, after heat-treating the powder which makes an oxide 
superconductor the main ingredients. After fitting in after giving **** processing, considering it 
as a multicore line and giving **** processing and rolling processing, are the manufacture 
method of the oxide superconductivity wire rod heat-treated further, and it sets at the process 
of **** processing after [ said ] fitting in and considering it as a multicore line. The manufacture 
method of the oxide superconductivity wire rod characterized by heat-treating at the 
temperature of 550 degrees C - 760 degrees C among decompression atmosphere. 
[Claim 3] The manufacture method of the oxide superconductivity wire rod according to claim 2 
characterized by heat-treating at the temperature of 550 degrees C - 760 degrees C among 
decompression atmosphere in the process of **** processing before [ said ] fitting in and 
considering it as a multicore line. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture method of an oxide 
superconductivity wire rod, and relates to the manufacture method of an oxide 
superconductivity wire rod of having high critical current density especially. 
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[0002] 

[Description of the Prior Art] The thing of a ceramic system, i.e., an oxide superconductor, 
attracts attention as superconducting materials in which the recent years more high critical 
temperature is shown. In it, 90K and a bismuth system show 1 10K, a thallium system shows 
the about 120K high critical temperature, and, as for the yttrium system, utilization is expected. 

[0003] In these oxide superconductors, the oxide superconductivity wire rod of the single fiber 
which has high critical current density is obtained by covering with a metal; sheath, after heat- 
treating powder, and heat-treating further, after giving **** processing and rolling processing. 
Moreover, after covering with a metal sheath after heat-treating the powder which makes an 
oxide superconductor the main ingredients, fitting in after giving **** processing, considering it 
as a multicore line and giving **** processing and rolling processing, the oxide 
superconductivity multicore wire rod which has high critical current density similarly is obtained 
by heat-treating further. Furthermore, in manufacture of such an oxide superconductivity wire 
rod, it is conventionally known by repeating the step of rolling processing and heat treatment 
two or more times that the oxide superconductivity wire rod which has higher critical current 
density will be obtained. 
[0004] 

[Problem to be solved by the invention] When applying an oxide superconductivity wire rod to a 
cable or a magnet, it is required to have high critical current density in addition to the high 
critical temperature. Moreover, in a long oxide superconductivity wire rod, it is also required to 
have the uniform characteristic. 

[0005] The critical current density of the oxide superconductivity wire rod of single fiber and 
multicore produced by the conventional method mentioned above is 30,000A/cm2 in an about 
10cm short length wire rod. The above high value is acquired. 

[0006] However, in manufacture of a long wire rod, the phenomenon in which a wire rod will 
swell in the case of heat treatment after rolling performed for sintering arises. In the case of the 
short length wire rod, it escapes from the gas to which it stuck at the process to sintering in the 
end of precursor powder from the both ends of the wire rod in the case of heat treatment, but it 
is for fully not escaping from the gas to which it stuck in the end of precursor powder in the 
case of heat treatment in the case of a long wire rod, and expanding within a wire rod. And 
there was a problem that the superconductivity characteristic of a wire rod will be uneven, by 
expansion of this wire rod. Moreover, in order that superconductivity object tissue might be in 
disorder with expansion of a wire rod, there was also a problem that critical current density will 
fall. 

[0007] The critical current density of the long wire rod manufactured by the conventional 
method from these things, for example, a 100m class oxide superconductivity wire rod, is 



http://dossierl.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http 0 /o3A 0 /o2F%2Fdossierl%2Eip... 2/2/07 



'JP,06-342607,A(1994) [CLAIM + DETAILED DESCRIPTION] 



Page 3 of 7 



10,000A/cm2. Only the value of the grade was acquired. 

[0008] The purpose of this invention solves an above-mentioned problem, and there is in 
offering the manufacture method of the oxide superconductivity wire rod of the long picture 
which has high critical current density. 
[0009] 

[Means for solving problem] [ the manufacture method of the oxide superconductivity wire rod 
by invention of Claim 1 ] After heat-treating the powder which makes an oxide superconductor 
the main ingredients, cover with a metal sheath, and after giving **** processing and rolling 
processing, are the manufacture method of the oxide superconductivity wire rod heat-treated 
further, and it sets at the process of **** processing. It is characterized by heat-treating at the 
temperature of 550 degrees C - 760 degrees C among decompression atmosphere. 
[0010] [ the manufacture method of the oxide superconductivity wire rod by invention of Claim 
2 ] It covers with a metal sheath, after heat-treating the powder which makes an oxide 
superconductor the main ingredients. It is the manufacture method of the oxide 
superconductivity wire rod further heat-treated after fitting in after giving **** processing, 
considering it as a multicore line and giving **** processing and rolling processing, and is 
characterized by heat-treating at the temperature of 550 degrees C - 760 degrees C among 
decompression atmosphere in the process of **** processing after fitting in and considering it 
as a multicore line. 

[001 1] The manufacture method of the oxide superconductivity wire rod by invention of Claim 3 
is characterized by heat-treating at the temperature of 550 degrees C - 760 degrees C among 
decompression atmosphere in invention of Claim 2 also in the process of **** processing 
before fitting in and considering it as a multicore line. 
[0012] 

[Function] According to this invention, heat treatment among decompression atmosphere is 
given in the process of **** processing. By heat treatment under this decompression 
atmosphere, the adsorption gas in the end of precursor powder can be removed, and 
expansion of the wire rod produced like before in the case of heat treatment after rolling can be 
prevented. 

[0013] Heat treatment aiming at this ** gas is performed in the process of **** processing after 
covering the end of precursor powder with a metal sheath. Therefore, the once removed gas 
does not adsorb again in the end of precursor powder. Moreover, heat treatment for this ** gas 
is performed before the density in the end of precursor powder becomes high by rolling 
processing. Therefore, adsorption gas can be removed efficiently. 
[0014] Moreover, according to this invention, heat treatment in the process of this **** 
processing is performed at the temperature of 550 degrees C - 760 degrees C. Therefore, 
adsorption gas can be removed efficiently, without affecting the characteristic in the end of 
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precursor powder. 

[0015] Generally, the melting point in the vacuum atmosphere in the end of precursor powder 
is about 760 degrees C, and it is desirable to perform heat treatment below by the melting 
point. Since critical current density will decrease on the other hand when ******** decomposes 
and non-******** is made if it heat-treats at a temperature lower than 550 degrees C, it is 
desirable to perform heat treatment above 550 degrees C. 
[0016] 

[Working example] 

(Example 1) Bi2 03, PbO, SrC03, and CaC03 And using CuO, these were blended so that it 
might become the composition ratio of Bi:Pb:Sr:Ca:Cu=1. 81:0.40:1. 98:2.21:3.03. In the 
atmosphere, it set at 750 degrees C for 12 hours, this blended powder was further set at 800 
degrees C for 8 hours at decompression atmosphere 1Torr, and it heat-treated in order of 8 
hour ** at 760 degrees C. In addition, it ground after each heat treatment. The ball mill ground 
further the powder pass such heat treatment and pulverization, and submicron powder was 
obtained. After giving heat treatment at 800 degrees C for 2 hours, it was filled up with this 
powder into the silver pipe with an outer diameters [ 12mm of], and an inside diameter of 
9mm. 

[0017] After ****(ing) powder with which it filled up into this silver pipe to 9mm in diameter, heat 
treatment of 10 hours was given among the decompression atmosphere of 3Torr at each 
temperature of 400, 500, 550, 600, 650, 700, 750, and 800 degrees C. Then, **** processing 
of what was obtained by doing in this way was further carried out until it was set to 1 .0mm in 
diameter. 

[0018] Next, after carrying out rolling processing of the wire rod after this **** processing so 
that it may be set to 0.17mm in thickness, heat treatment of 50 hours was given at 850 
degrees C. Then, further, rolling processing was carried out until it was set to 0.14mm in 
thickness, and heat treatment of 50 hours was given at 850 degrees C. 
[0019] Thus, the oxide superconductivity wire rod of 10m in length the long picture was 
produced, and the critical current density of the obtained wire rod was measured. The result is 
shown in drawing '1 . In drawing 1 , a horizontal axis shows the temperature in the case of the 
heat treatment performed in the process of **** processing (degree C), and the vertical axis 
shows the critical current density (x104 A/cm2) of the obtained wire rod. Moreover, it considers 
that the result at the time of not heat-treating is a time of heat treatment temperature being 0 
degree C, and it is shown collectively. 

[0020] By heat-treating at the temperature of 550 degrees C - 760 degrees C among 
decompression atmosphere shows that the critical current density of an oxide 
superconductivity wire rod improves so that clearly from drawing 1 . 

[0021] On the other hand, it does not heat-treat in the middle of **** processing, and also is the 
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same conditions, and the short length oxide superconductivity wire rod 10cm in length was 
produced. When the critical current density of the obtained wire rod was measured, it is 
2.7x104 A/cm2. It was. 

[0022] From this, when manufacturing a long wire rod, in the process of **** processing, by 
heat-treating at the temperature of 550 degrees C - 760 degrees C among decompression 
atmosphere shows that performance almost equivalent to a short length wire rod is obtained. 
[0023] (Example 2) The following experiments were conducted in order to investigate about the 
influence heat treatment time has on improvement in critical current density about the heat 
treatment performed in the process of **** processing. 

[0024] The 10-m-long oxide superconductivity wire rod was produced like the example 1 
except the heat treatment conditions performed in the process of **** processing. Heat 
treatment is 650 degrees C in temperature among the decompression atmosphere of 3Torr, 
and was performed on 2.5, 5, 10, 50, and the conditions of 100 hours, respectively. 
[0025] Thus, the critical current density of the obtained wire rod was measured. The result is 
shown in drawing 2 . In drawing 2 , a horizontal axis shows the heat treatment time (hr) 
performed in the process of **** processing, and the vertical axis shows the critical current 
density (x104 A/cm2) of the obtained wire rod. Moreover, heat treatment time shows the result 
at the time of not heat-treating collectively as 0 hour. 

[0026] Even if there will be sufficient effect for improvement in critical current density and heat 
treatment time will become long more if heat treatment at 650 degrees C is performed for 
about 5 hours or more so that clearly from drawing 2 , it turns out that there is no difference in 
an effect. 

[0027] (Example 3) Bi2 03, PbO, SrC03, and CaC03 And using CuO, these were blended so 
that it might become the composition ratio of Bi:Pb:Sr:Ca:Cu=1 .81 :0.40:1 .98:2.21 :3.03. In the 
atmosphere, it set at 750 degrees C for 12 hours, this blended powder was further set at 800 
degrees C for 8 hours at decompression atmosphere 1Torr, and it heat-treated in order of 8 
hour ** at 760 degrees C. In addition, it ground after each heat treatment. The ball mill ground 
further the powder pass such heat treatment and pulverization, and submicron powder was 
obtained. After giving heat treatment at 800 degrees C for 2 hours, it was filled up with this 
powder into the silver pipe with an outer diameters [ 12mm of], and an inside diameter of 
10mm. 

[0028] It fitted into the silver pipe with an outer diameters [ 12mm of], and an inside diameter 
of 9mm, and powder with which it filled up into this silver pipe was made into the multicore line 
of the 61 heart, after carrying out **** processing to 1mm. Then, heat treatment of 10 hours 
was given among the decompression atmosphere of 1Torr to this multicore line at each 
temperature of 400, 500, 550, 600, 650, 700, 750, and 800 degrees C. Then, **** processing 
of what was obtained by doing in this way was further carried out until it was set to 1 .0mm in 
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diameter. 

[0029] After carrying out rolling processing of the multicore wire rod after this **** processing 
so that it may be set to 0.22mm in thickness, heat treatment of 50 hours was given at 850 
degrees C. Then, further, rolling processing was carried out until it was set to 0.20mm in 
thickness, and heat treatment of 50 hours was given at 850 degrees C. 
[0030] Thus, the oxide superconductivity multicore wire rod of 50m in length the long picture 
was produced, and the critical current density of the obtained wire rod was measured. The 
result is shown in drawing 3 . In drawing 3 , a horizontal axis shows the temperature in the 
case of the heat treatment performed in the process of **** processing (degree C), and the 
vertical axis shows the critical current density (x104 A/cm2) of the obtained wire rod. Moreover, 
the result at the time of not heat-treating is collectively shown [ ****** ], when heat treatment 
temperature is 0 degree C. 

[0031] By heat-treating at the temperature of 550 degrees C - 760 degrees C among 
decompression atmosphere shows that the critical current density of an oxide 
superconductivity wire rod improves so that clearly from drawing 3 . 

[0032] On the other hand, it does not heat-treat in the middle of **** processing, and also is the 
same conditions, and the short length oxide superconductivity multicore wire rod 10cm in 
length was produced. When the critical current density of the obtained wire rod was measured, 
it is 2.3x1 04 A/cm2. It was. 

[0033] In the process of **** processing when manufacturing [ this ] a long multicore wire rod, 
after fitting in and considering it as a multicore line, by heat-treating at the temperature of 550 
degrees C - 760 degrees C among decompression atmosphere shows that the performance 
near a short length multicore wire rod is obtained. 

[0034] (Example 4) In the example 3, heat treatment of 10 hours was given at 650 degrees C 
among the decompression atmosphere of 3Torr also in the process of ****i processing before 
fitting in and making into a multicore line powder with which it was filled up into the silver pipe. 
Other conditions produced the 50-m-long oxide superconductivity multicore wire rod like the 
example 3. 

[0035] Thus, critical current density was measured about the obtained wire rod. The result is 
shown in drawing 4 . In drawing 4 , a horizontal axis shows the temperature in the case of the 
heat treatment performed in the process of **** processing (degree C), and the vertical axis 
shows the critical current density (x104 A/cm2) of the obtained wire rod. Moreover, it considers 
that the result at the time of not heat-treating is a time of heat treatment temperature being 0 
degree C, and it is shown collectively. 

[0036] By heat-treating also in the process of **** processing before fitting in and considering it 
as a multicore line shows that the critical current density of an oxide superconductivity wire rod 
improves further so that clearly from drawing 4 . 
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[0037] In addition, it does not pass over the indication about the above example in the mere 
example of this invention, and it does not restrict the technical range of this invention at all. 
[0038] This invention is not restricted to manufacture of a bismuth system oxide 
superconductivity wire rod, and can be applied also to manufacture of a thallium system and a 
yttrium system oxide superconductivity wire rod. However, in manufacture of a yttrium system 
oxide superconductivity wire rod, there is possibility of desorption of oxygen by heat treatment, 
and, on the other hand, there is possibility of evaporation of thallium by heat treatment in 
manufacture of a thallium system oxide superconductivity wire rod. Therefore, application to 
manufacture of a bismuth system oxide superconductivity wire rod is [ this Invention ] the most 
effective. 

[0039] Moreover, in this invention, if the degree of vacuum in the case of the heat treatment in 
the process of **** processing is decompression, it is more effective than atmospheric 
pressure, but if it is below the number Torr, it can perform ** gas more efficiently. 
[0040] 

[Effect of the Invention] As explained above, according to this invention, a wire rod does not 

expand in the case of heat treatment after rolling performed for sintering. 

[0041] Therefore, the wire rod of a long picture with the uniform superconductivity 

characteristic is producible. Moreover, since superconductivity object tissue is not disturbed by 

expansion of a wire rod, an oxide superconductivity wire rod with high critical current density is 

obtained. 

[0042] Therefore, application to a cable or a magnet is possible for the oxide superconductivity 
wire rod manufactured by this invention. 



[Translation done.] 



http://dossierl.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A 2/2/07 



' - JP, 06-342607, A (1994) [DESCRIPTION OF DRAWINGS] Page 1 of 1 



Disclaimer: 

This English translation is produced by machine translation and may contain errors.The JPO, the INPIT, and and those who 
drafted this document in the original language are not responsible for the result of the translation. 

Notes: 

1 . Untranslatable words are replaced with asterisks (****). 

2. Texts in the figures are not translated and shown as it is. 

Translated: 06:21:16 JST 02/03/2007 
Dictionary: Last updated 12/22/2006 / Priority: 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the figure showing the relation between heat treatment temperature and the 
critical current density of the oxide superconductivity wire rod obtained. 
[Drawing 2] It is the figure showing the relation between heat treatment time and the critical 
current density of the oxide superconductivity wire rod obtained. 

[Drawing 3] It is the figure showing the relation between heat treatment temperature and the 
critical current density of the oxide superconductivity wire rod obtained. 
[ Drawin g 4] It is the figure showing the relation between heat treatment temperature and the 
critical current density of the oxide superconductivity wire rod obtained. 



[Translation done.] 
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[ 0 0 1 8 ] r<0<WMlPlf*^«*f JS3 0 . 
17mmfc&& < fc9CJE^XUd&. 8 5 0^50 

vmommzmuz. wso. 14 

[00 1 93 ieoi^CLT. 1 OmOfiR^iMt 

1 0« A/cm* ) Sr^LT^. J**[LJI£tfc3 
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.[ 0 0 2 0 3 H 1 j^feWfeaWrJ: 3 iz. «BE8H»+ 5 
5 0 0 C-7 6 0°COiiJKT«S^^Cfc^J:0, H 

*. 

[oo2i]-*, mtoi&wzimmzmwi 
wmncomx: imoc m<o^^t:«a©$ 
mzmnuz. mtifzmcom-immmzmfc i 

tztZb. 2. 7X1 0 4 A/cm 2 X'h^tz. 
[0022}'ZCVZtfrh. RRimiWttlK. w 
10 IStfjDX^XfSlIfc^T . «E»Ha+5 5 0*C-7 6 0 

[00233 ( mmm 2 > tttHraxoxgfcfc t vcf?* 

RKtmitZ^XM^Ztzib, HT*#»*fT«ro 

[0024] ftsjpxcoxgtcis \^xm 0 mm*®- 
vmmm 1 t mtz lx . n $ # 1 0 m <o«fcfttt 

20 ^4>6 5 0°C?);&JgT\ «V«l2. 5. 5. 10. 5 
OiUtf 1 0 0«RkO*ft-«T*o7t. 
[0025] w^J: 9 £ LT»&ft*ittfaOT*S* 
*£«l56Lfc. *«0fSS£H2fc^t. H2fcfetvc, 
«»«<WJPXOIg(=l3V^ffiofcJ^Si*BI (h 
r ) *»U ( x 1 

0 4 A/cm2 ) £^LT^6o ^^c. *«iSSrft$* 

*»->3t«*coi**&. jJMsaWBtfoWHfcur, f^it 

[0026] H2*»fe^fe3WrJ: a iz[ 6 5 0 o CWjS 
30 »5^^R*i(«*«aBS*<oiai±K:+ 

[0027] (UttPB) Bi 2 O3 ■ PbO. SrC 
O3 . CaCOs t3j:^CuO$rffi^T. B i : Pb : 
Sr:Ca:Cu=l. 81:0. 40:1. 98: 
2.21:3. 03COmffitlZ%&£dt,Z. Ztl^E 
£Uz. ZC0&&LK®**. *«+te*JV^T. 7 50 
•CT'12^ 800*Ct'8^. ^E#ffl^ 
lTorr(C^V^T. 760 a C"C8B$^. feliCJiMPI 

tz. z<r>£ otmm&xvwnzm&btirz®* 

»*S:»fe. ^W»*S:8 0 0X:"C2«Hft«HS:«L 
fcft. ^Kll 2mm. rt^l Omm^AMr^ttl 

[00 28 3 i^»^r+t]t«SiTJt»*«:. lm 
m4T<*tRjDXLfel*, ^Kll 2mm; |*jf£9mm<0& 

(D&imiZttLX. ITor rCO^E^fflm*, 40 
50 0.500,550.600.650.700.750 



5 

fcjtX8oor*>#sjs:T\ iomm<?>mmzmi 
[0029) «r<5of*llJnxm^^^^. is* o . 2 

2mm(C^I>i:dfcEgJnXL^f*, 8 5 0'C"C5 0I$ 

mmmtnLt:. *<m. s*>fc, m$o. 20m 

[00 3 03 £«0<k3fcl,T, 5 0 mfl>ft/W>»fc 
*Sr«teWr. *<0lSft*H3fc**. H3fc*iVvC. 

<X10« A/cm* ) fcjRLTV^. 4fc. JRKHfr 

[00 3 1 ] 13K^m^:, ^E^fflm^5 
5 0°C-7 6 0 Q C^mt1^«$r5fef - k (C J: 9 . $? 

[0032] -3fr, f**llraX^tClS^^ffi$*^M5 

^L?t:hC6. 2. 3X10* A/cm* T*ofc. 

[00333 ^^dt^4>, ^Rmimttzwrn-rh 

R> K^LT*««i:L^f*<0<*|liDX^xat*5^ 

site fcc«t o . mR<D^mmz&^m^nhtih 

[00 34 3 (*»W4)HttW3(C*JV>T, »M7 
4»fcX*Lfe»*^t^Ur*««i:^*W<0W»JnX 
<OXS(C*JV^t. 3Torr 6 50 

«Ur. 

[0 0 3 5] ZCOXolZ LTflfeftfctRff fcOV vC . ffi 
#tt»«K*ffl)gLfc. *^«*S:H4t:*r. H4C 
*nvc, «Wiffti8iix<oxs*c*Jv>rff*ofe»jM 

atttK (xi O 4 A/cm') *«LTV*. 4fc, at 
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t*b*%LX* mitXTfilX^h. 
[00 36] B4*fc**jWrJ:3fc; ^LT^^H 

k t4«r^»«Jpxcoxsfc:*j^r iOTi^Jfrfc: k 

±«i 

[ o o 3 7 ] **3. vxknmmizwtmmi* 

[00383 t^vX»BKt»jB«»»«^ 
hh. Lis* LKtfh *4vhV A*BMfc*tt«»K» 

[0039] 4fc, ttftjoittxgfc: 

[00403 

[004 1 3 S8«W«fttO^-i«R^K» 
30 [004 2 3 LfctfoT* i<7)»Hflcir)Rasii^H 

[Wcomm^^] 

[01 3 swtiyi^k^^ni>K^^*ti»^^ 

[02] f^!fflB^k^4>ii&»^»^®l»*t^BS» 

[@3 3 mmmitrntimimmmmmm- 

40 [04 3 !K%aaKkf»^n&Rft«9»1^tR^a» 



(5) 
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